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 Abstract. The material presents the preliminary results of the testing for the presence of micro plastic (nano-
particles) in the bottled drinking water in Macedonia by applying the method CEM-EDS. 
The term plastic refers to any synthetic or semi-synthetic polymer with thermo-plastic or thermal characteristics, 
which can be synthesized from hydrocarbons or biomass. The production of plastic mass exponentially increases with the 
increase in its application, from 1 million tons in 1945 to over 300 million tons in 2014. Some of the characteristics of plastic 
arising from the very process of its production can pose a problem in the environment. Its low weight contributes to its 
spread over very large distances, while at the same time it is resistant to the processes of surface degradation. These 
characteristics are a consequence of its chemical structure. In many cases, this incoherent hydrocarbon chain structure may 
be food for a particular type of microorganisms. The plastic is also fragmented into small particles by means of photo-
oxidative mechanisms). These small micro particles or nano-particles of plastic can be found in many parts of the 
environment (water, soil, food) and they very easily pass through the gastrointestinal tract. 
 
 Key words: nano plastic, scaning electronic  microscope, drinking water. 
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 Апстракт. Терминот пластика се однесува на кој било синтетички или полу-синтетички полимер со термо-
пластички или термални карактеристики, кој може да биде синтетизиран од хидрокарбони или биомаса.  
Производството на пластична маса расте експоненцијално со зголемувањето на нејзината примена, од 1 
милион тони во 1945 година до 300 милиони тони во 2014 година. Некои од карактеристиките на пластиката кои 
потекнуваат од самиот процес на нејзиното производство можат да претставуваат проблем за околината. Нејзината 
мала тежина придонесува таа да се шири на големи растојанија, додека во исто време е отпорна на процесот на 
површинска деградација. Овие карактеристики се резултат на нејзината хемиска структура. Во многу случаи, оваа 
некохерентна хидрокарбонска ланчана структура може да биде храна за одреден вид микроорганизми. Пластиката, 
исто така, се дели на ситни честички со помош на фото-оксидативни механизми. Овие мали микро честички или 
нано-пластика можат да се најдат во многу делови во животната средина (вода, почва, храна) и тие многу лесно 
поминуваат низ гастроинтестиналниот тракт. 
 
 Клучни зборови: Нано пластика, води за пиење, сканинг-електронски микроскоп. 
 
1. Introduction  
The increase in the production of plastic is also associated with the increased environmental pollution. 
The first reports date from the early 1970s and they are mainly about the pollution in the world's oceans, and 
more recently plastic contamination has been reported in freshwater lakes, inland seas, rivers, wetlands and 
organisms from plankton to whales (and almost all species in-between). With the increased presence of 
pollution in the external environment, more and more researchers are examining the presence of plastic in 
various foods. Fish, shells, beer and sea salt are among those most investigated. A study of pollution of tap 
water with plastic has been conducted at a global level (a total of 159 samples from seven geographic regions, 
covering five continents). 
Methodology and results. 
The methodology of work anticipates filtration of bottled water through a fiber filter with filter 
openings of less than 10 microns, drying of the filter and putting it into the electron microscope chamber. 
The electronic microscope is a team TESCAN SEM VEGA3 LMU with an Oxford EDS detector.  
UDC: 678.5-022.532:663.6]:621.385.833(497.7)
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The research of such prepared filters shows the presence of particles of nano-plastic with dimensions smaller 




Fig. 1.: SEM photograph of nano-plastic 
 
 
Fig. 2.: SEM photograph of nano-plastic 
 
2. Conclusion 
Preliminary investigations of the presence of plastic nano-particles in bottled drinking water in 
Macedonia with the application of the SEM-EDS method show the presence of plastic particles with dimensions 
less than 10 microns.  
Иван Боев, Дејан Мираковски, Маја Лазарова, Арианит Река, Блажо Боев
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With the rise in plastics manufacture, there has been an associated rise in plastic pollution of the 
external environment. The first reports date back to the early 1970’s (Carpenter & Smith 1972) and most 
famously within the world’s oceans, but more recently plastic pollution has been found within freshwater lakes, 
inland seas, rivers, wetlands and organisms from plankton to whales (and nearly every species in between) 
(Horton et al. 2017, Lusher et al. 2017). As its ubiquity in the external environment has been increasing, this has 
lead more researchers to investigate various consumables for the presence of plastic. Fish, mussels, beer and sea 
salt are among the most well-known (Lusher et al. 2017, Yang et al. 2015, Liebezeit   and Liebezeit 2014, Van 
Cauwenberghe and Janssen 2014). Our lab conducted the first-ever investigation of plastic pollution within 
globally sourced tap water (a total 159 samples from seven geographical regions spanning five continents) 
(Kosuth et al. 2018). 
 
References  
1. Brennecke, D., E. C. Ferreira, T. M.M. Costa, D. Appel, B. A.P. de Gama, and M. Lenz (2015). Ingested 
microplastics are translocated to organs of the tropical fiddler crab Uca rapax. Marine Pollution 
Bulletin, 96, 491-495. 
2. Carpenter, E. J. and K. L. Smith (1972). Plastics on the Sargasso Sea surface.  Science, 175, 1240-1241. 
3. Erni-Cassola, G., M. I. Gibson, R. C. Thompson, and J. Christie-Oleza (2017). Lost, but found with 
Nile Red: a novel method to detect ad quantify small microplastics (20um-1mm) in environmental 
samples, Environmental Science & Technology, 51, 13641-13648. 
4. Hidalgo-Ruz,V., L. Gutow, R. C. Thompson, and M. Thiel (2012). Microplastics in the marine 
environment: A review of the methods used for identification and quantification. Environmental 
Science & Technology, 46, 3060-3075. 
5. Horton, A. A., A. Walton, D. J. Spurgeon, E. Lahive, and C. Svendsen (2017). Microplastics in 
freshwater and terrestrial environments: Evaluating the current understanding to identify the 
knowledge gaps and future research priorities. Science of the Total Environment, 586, 127-141. 
6. Kosuth, M., S. A. Mason, and E. V. Wattenberg (2018). Anthropogenic contamination of tap 
water, beer, and sea salt. PLOS One, in review. 
7 .  Liebezeit G. and E. Liebezeit (2014) Synthetic particles as contaminants in German beers.  
3. Food Additives & Contaminants, 31, 1574-1578. 
8. Lusher, A. L., P. C. H. Hollman, and J. J. Mendoza-Hill (2017). Microplastics in fisheries and 
aquaculture: status of knowledge on their occurrence and implications for aquatic organisms and food 
safety. FAO Fisheries and Aquaculture Technical Paper. No. 615. Rome, Italy. 
9. Maes, T., R. Jessop, N. Wellner, K. Haupt, and A. G. Mayes (2017). A rapid-screening approach to 
detect and quantify microplastics based on fluorescent tagging with Nile Red. Scientific Reports, 7, 
44501-44511. 
10. PlasticsEurope (2015). Plastics – The Facts 2015: An analysis of European plastics production, 
demand and waste data. 
11. Renner, G., T. C. Schmidt, and J. Schram (2018). Analytical methodologies for monitoring 
micro(nano)plastics: which are fit for purpose? Environmental Science & Health, 1, 55-61. 
12. Schymanski, D., C. Goldbeck, H.-U. Humpf, and P. Furst (2018). Analysis of microplastics by 
micro-Raman spectroscopy: Release of plastic particles from different packaging into mineral 
water. Water Research, 129, 154-162. 
13. Sharma, S. and S. Chatterjee (2017). Microplastic pollution, a threat to marine ecosystem and human 
health: a short review. Environmental Science Pollution Research, 24, 21530-21547. 
14. UNEP (2016). Marine plastic debris and microplastics: global lessons and research to inspire 
4. action and guide policy change. United Nations Environment Programme, Nairobi. 
15. Van Cauwenberghe, L. and C. R. Janssen (2014). Microplastics in bivalves cultured for human 
consumption. Environmental Pollution, 193, 65-70. 
16. Yang, D., H. Shi, L. Li, K. Jabeen, and P. Kolandhasamy (2015). Microplastic Pollution in Table Salt 
from China. Environmental Science & Technology, 49, 13622-13627. 
ОПРЕДЕЛУВАЊЕ НА ПРИСУСТВО НА НАНО-ПЛАСТИКА ВО ФЛАШИРАНИТЕ ВОДИ ЗА ПИЕЊЕ ВО 
РЕПУБЛИКА МАКДОНИЈА СО ПРИМЕНА НА СЕМ-ЕДС МЕТОДАТА
